1. Introduction. We shall show that Theorem 1.1 on the Outgoing Translational Representation of a unitary group due to Lax and Phillips [4, Theorem l], [5, Corollary 3.2, p. 51] follows readily from the Wold Decomposition for isometric flows obtained by the writer [7] in 1962. Our treatment will also reveal the "accessory" Hubert space, give an explicit integral representation for the isometry occurring in the conclusion of the theorem (W and S in 1.1), and place in perspective the Spectral Representation due to Sinai [9] , (cf. [5, Theorem 3.1, p. SO]). We shall prove Theorem 1.1 in the continuous case in an analogous spectral-free manner, in contrast to Lax and Phillips who detour into the spectral domain. 8 In our proof the only hard step is to get the continuous version of the Wold decomposition (1.2). But we already have this in [7, 6.5], cf. (4.3) below. 4 In both prediction and scattering the datum is a unitary group and a subspace invariant under a subsemigroup. The crucial ingredient is thus an isometric semigroup. As shown in [ó] the Wold decomposition for such semigroups yields in a natural way the central theorem of prediction as well as the Beurling-Lax Theorem on shift invariant subspaces of the Hardy class i?2. By starting from this decomposition we thus gain a unified and explicit treatment of the closely related theories of prediction, scattering and shift invariant spaces.
THEOREM (LAX-PHILLIPS

Integral reformulation of the discrete Wold decomposition.
To get the analogue of (1.2) for isometric flows in which 9l 0 + = {k: k^O} is replaced by [0, <*>), we must first recast (1.2) in terms of integrals. Then for any x(*) G MSfto+î W) we have, quite rigorously,
In the last integral the operator-valued measure JT(-) acts on the W-vector-valued integrand #(•)» an d the result is a vector in 3C. Denote the set of all such vector-integrals for different
This is the form which survives in the continuous case after changes are made due to the shift from cardinality to Lebesgue measure. It is convenient to characterize first the operator-valued measure T(-) and its integrals ( §3), and then refer to the harder problem (solved in [7] ) of associating such a measure with any isometric flow (S t , tè>0) ( §4).
Quasi-isometric operator-valued measures and integration. For the measure T(-) defined in (2.1) we see easily that V finite A,B C 5fto+ & Vw,w' G W r (T(A)w, T(B)w') = card 04 r\B)-(w, w').
This suggests the following more general considerations. Let W, 3Ê be any (complex) Hubert spaces, and fi be any finite, nonnegative, countably additive measure on a prering 3f of subsets of a space A. (We shall denote the not-necessarily-finite Hahn extension of ix to the cr-ring (B generated by 3 by the letter fx itself.) 5 To go from the discrete to the continuous we replace point-functions and their sums by measures and their integrals. We eschew spectral considerations, i.e. involvement with the dual group, for this requires the initial embedding of our semigroup into a group-a step for which we see no need. With this artifice, however, one could derive the continuous version of (1.2) by a spectral detour, either by appeal to the Weyl, von Neumann quantum mechanical relations as in [9] or by the devices used in [5] .
• Just as we denote the set of all vector-sums ^3" F*{a:(fe)}, for different *(•) in h&t«+; W), by L? V"(W). 
By a W-to-TH quasi-isometric measure over (A, 3, A-0 we shall mean a function T on 3 such that ,~ .v (i) V-4 G 3, ^(^4) is a continuous linear operator on W to 3£, V' ' (ii) V4^e3& Vw, w' G TF, (T(A)w, T(B)w')% = n(
>fAT(dt)x(t) is a (linear) isometry on 1,2(A, (S, JU; W) onto the subspace f\T(dt)(W) of 3£.
Now, define f B T(di)x(t) i
where J3£(B, to be /A^) {XB(*M0 }. 9 Then we see that for B = \J?B nt 5 n £(B, B n QB n+ i 
(i) f T(dt)x(t) = lim f T(dt)x(t),
(ii) f r(<Ö)(W0 -da. U f r(iÔ(W0-
J B nwl J B-
Next let A be an (additive) locally compact abelian semigroup and (S t , ££A) a strongly continuous semigroup of isometries on X into $. Let the prering 3 be invariant under translations r tf /GA, and the operator-valued measure T( • ) be "stationary" under S« in the sense that (3.4) ViG3&WGA, r{r*C4)} « T(^ + /) = S,o r(i4).
We then find, cf. (i4*)wheniljfcE3f,il*|| &U?il»G3f. Since |ïX4)| =VMW)> we have r<3C/A, but no Radon-Nikodym derivative dT/dfx exists. Also, the total variation measure | T\ (•) of T(*) will in general be oo on sets A in 3. The last equality holds for c^O as well as for c^O, because by (4) our measure T is stationary under both the semigroups (Ut, t^O), (Ut, t^O), and we can therefore apply (3.6) taking A= [0, oo) or (-oo, 0]. Likewise we infer from (3.5) that 
f T(dt)(W) = f T(dt)(W).
J B J B+c
Now apply U c , cGcft, to the subspaces in (5.3). Obviously £/c(3Coo) = 3Coo. Hence from (6) , and the fact that U c preserves orthogonality, we get (7) V^GCH, 3C« «JCooH-ƒ ™T(dt)(W), 3C* ± ƒ T(dt)(W).
From the second assertion in (7) and 3.3(ii) we obtain ƒ
